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RN 
CN 



Disclosed is a novel group of compds. having a general structure of 
anthracene body substituted with at least one thiophenyl group 
which can be further substituted with various substituent groups 
These new compds. are generally compatible with org ' 
electroluminescence. Also disclosed are org. electroluminescent 
devices and method of making the same. The org. electroluminescent 
devices include at least one of the compds. in various layers 
thereof. Org. electroluminescent devices employing the new compds 
m their light-emitting layers show outstanding stability * 
474687-62-2P 474687-82-6P 

(prepn. of new org. compds. for electroluminescence and org 
electroluminescent devices) 
474687-62-2 ZCAPLUS 

Dispiro [9H-fluorene-9, 9' (10 'H) -anthracene-10 ' , 9 ' '- [9H] fluorenel 
2'-bromo- (9CI) (CA INDEX NAME) xuorenej , 




Br 



RN 474687-82-6 ZCAPLUS 

CN aCid/ di Wo[9H-fluorene-9,9- (10 »H) -anthracene-10 9 " - 

[9H]fluoren]-2'-yl- (9CI) (CA INDEX NAME) 
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electroluminescent devices) 
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CN Thiophene, 2- (10-dispiro [ 9H-f luorene-9, 9' ( 10 ' H) -anthracene- 1 0 ' , 9' '- 
[9H]fluoren]-2'-yl~9-anthracenyl)-5-phenyl- (9CI) (CA INDEX NAME) 








RN 624743-85-7 ZCAPLUS 

CN Thiophene, 2,2'- (2-dispiro [9H-f luorene-9, 9 * ( 10 ' H) -anthracene- 10 ' , 9 ' '- 

[9H]fluoren]-2'-yl-9,10-anthracenediyl)bis[5-phenyl- (9CI) (CA 
INDEX NAME) 
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electroluminescent devices) 
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2,2' -Bithiophene, 5,5"- (2-dispiro [ 9H-f luorene-9, 9 ' ( 10 'H) -anthracene- 
10 ' , 9 " - [9H] f luoren] -2 ' -yl-9, 10-anthracenediyl) bis [5 ' -phenyl- (9CI) 
(CA INDEX NAME) Y ' 
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electroluminescent devices) 
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(prepn. of new org. compds. for electroluminescence and org 
electroluminescent devices) 
474688-16-9 474688-21-6 

(prepn. of new org. compds. for electroluminescence and org 
electroluminescent devices) 
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THIS RECORD. ALL CITATIONS AVAILABLE IN 
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17 
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PRIORITY APPLN. INFO. : KR 2002-3025 A 
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OTHER SOURCE(S): MARPAT 139:108823 

AB Novel materials for electron injection/transportation and emitting 
layers can greatly improve the stability of an org. 
electroluminescent display. Electroluminescent displays 
incorporating these materials produce blue light at low voltage 
levels. These novel org. materials include compds . in which 1-2 
imidazole functional groups are introduced in the 2 or 2, 6-site of 
9,10 substituted anthracene. An org. electroluminescent display 
with an org. compd. layer of these materials has high efficiency, 
thermal stability, operationally stability and maintains driving 
voltage before and after operation. 

IT 474687-62-2P 474687-82-6P 474687-99-5P 
474688-06-7P 474688-07-8P 

(prepn. of electron transporting material for org. 
electroluminescent display) 
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2'-bromo- (9CI) (CA INDEX NAME) ■ 
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CN Boronic acid, dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) -anthracene- 10 ' , 9 ' * - 
[9H]fluoren]-2'-yl- (9CI) (CA INDEX NAME) 
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CN Dispiro [9H-f luorene-9, 9' (10 'H) -anthracene-10 ' , 9 ' '- [9H] fluorene] , 
2'-[10-(2-naphthalenyl)-9-anthracenyl]- (9CI) (CA INDEX NAME) 
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2' (9,10-di-2-naphthalenyl-2-anthracenyl)- (9CI) (CA INDEX NAME) 
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(prepn. of electron transporting material for org. 
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Bispirocyclic ring derivatives and organic 
electroluminescent devices using them 
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LANGUAGE : 
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Faming Zhuanli 
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CODEN: CNXXEV 

Patent 

Chinese 
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77 



PATENT NO. 



CN 1338499 



PRIORITY APPLN. INFO. 



KIND 
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DATE 



APPLICATION NO. 



20020306 CN 2001-130676 



CN 2001-130676 



DATE 



200108 
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200108 
20 



OTHER SOURCE (S) : 



MARPAT 138:97990 
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AB The invention relates to an org. electroluminescent device 

comprising a pair of electrodes sandwiching .gtoreq.l layer (s) 
contg. .gtoreq.l bisspircyclo ring derivs. I fRI-1? = h, or Cl-24 or 
other atoms-contg. moiety; such as (iso)alkyl, OH, alkoxy, NO, CN, 
ammo, S, halo, arom., (un) substituted heterocyclyl; X, Y = bond, 0, 

S, NR, R-C-R (R = H or Cl-24 or other atoms-contg. moiety) ] . Tne 

Markush structures were claimed. The electroluminescent device was 
manufd. by vacuum vapor deposition of the synthetic 

electroluminescent material on In203-Sn02 film (as anode) -deposited 
glass sheet and then vacuum vapor deposition of Mg/Ag (10:1) laver 
(as cathode) on. 
IT 484687-26-5 484687-27-6 484687-28-7 
484687-29-8 484687-30-1 484687-31-2 
484687-32-3 484687-33-4 484687-34-5 
484687-35-6 484687-36-7 

(novel bispirocyclo deriv. for org. electroluminescent devices) 
RN 484687-26-5 ZCAPLUS " 

CN Dispiro [9H-f luorene-9, 9 ' ( 10 ' H) -anthracene-10 ' , 9 » ' - [9H] f luorenel 
2' -methyl- (9CI) (CA INDEX NAME) 
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Dispiro[9H-fluorene-9, 9» (10 «H) -anthracene-10 ' , 9 ' ' - [ 9H] f luorenel 
2' -ethyl- (9CI) (CA INDEX NAME) 




RN 484687-28-7 ZCAPLUS 
CN 



Dispiro [ 9H-f luorene-9, 9 • (10 » H) -anthracene-10 ' , 9 " - [ 9H] f luorene] 
2'-(l,l-dimethylethyl)- (9CI) (CA INDEX NAME ^ 
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RN 484687-29-8 ZCAPLUS 

CN Dispiro[9H-fluorene-9,9» (10 • H) -anthracene-10 ' , 9 ' ' - [9H] f luorene] , 
2', 3' -dimethyl- (9CI) (CA INDEX NAME) 




RN 484687-30-1 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' ( 10 ' H) -anthracene-10 *, 9 » '-[9H]fluo 
2' / 3',6 , ,7 , -tetramethyl- (9CI) (CA INDEX NAME) 



Thompson 10/718,083 




RN 484687-31-2 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9' '-[9H]fl 
2 , ,3*,6',7'-tetraphenyl- (9CI) (CA INDEX NAME) 




RN 484687-32-3 ZCAPLUS 

CN Dispiro[9H-fluorene-9,9' ( 1 0 ' H) -anthracene-10 \ 9 ' • - [9H] fluorene] , 
2',3', 6»,7»-tetra-l-naphthalenyl- (9CI) (CA INDEX NAME) 
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(CA INDEX 
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484687-35-6 ZCAPLUS 

Thiophene, 2 2 • , 2 » ' , 2 " ' -dispiro [ 9H-f luorene-9, 9 • ( 10 • H) -anthracene- 
NAME^ " [9H]fluorene] ~ 2 '' 3 '' 6 '' 7 '- tetr ayltetrakis- (9CI) (CA INDEX 
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^ Z ofV r f Si, ^ ; 2 ' , 2 " 2 • " -dispiro [ 9H-f luorene-9, 9 • ( 1 0 ■ H) -anthracene- 
.IP..I 9 -[ 9H ^ fluoren e]-2',3',6',7'-tetrayltetrakis- (9CI) (CA INDEX 
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IT 484687-26-5 484687-27-6 484687-28-7 
484687-29-8 484687-30-1 484687-31-2 
484687-32-3 484687-33-4 484687-34-5 
484687-35-6 484687-36-7 

(novel bispirocyclo deriv. for org 
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Double-spiro organic compounds and 
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Patent 
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MARPAT 137:360139 




AB Double-spiro org. compds . are claimed which are described by the 

general formula I (Rl-24 = independently selected substituents not 
all of which are H) . Light-emitting, hole-transporting, and 
electron-transporting materials comprising the compds. are also 
described. Electroluminescent materials comprising the compds, 
including deposited films, methods for depositing the materials, and 
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org. electroluminescent devices employing the materials, and method 
for fabricating the devices, are also described. 
IT 474687-62-2D, derivs . 474687-68-8D, derivs . 
474687-72-4 474687-74-6D, derivs. 
474687-77-9D, derivs. 474687-79-1D, derivs. 
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(double-spiro org. compds . and electroluminescent devices using 
them) 

RN 474687-62-2 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9 T ( 10 f H) -anthracene-1 0 1 , 9 T T - [9H] fluorene] , 
2 f -bromo- (9CI) (CA INDEX NAME) 




RN 474687-68-8 ZCAPLUS 



Thompson 10/718,083 



Page 24 



CN Dispiro [ 9H-f luorene-9, 9' (10'H) -anthracene-10 • , 9 ' '- [9H] fluorene] , 
2* , 6'-dibromo- (9CI) (CA INDEX NAME) 








RN 474687-72-4 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9' (10'H) -anthracene-10 ' , 9 1 »- [9H] fluorene] - 
2' , 6'-dicarboxaldehyde (9CI) (CA INDEX N7AME) 



OHC 




CHO 



^ 



RN 474687-74-6 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9 1 (10*H) -anthracene-10 ', 9 ' »- [9H] fluorene] , 
2 1 - (10-bromo-9-anthracenyl) - (9CI) (CA INDEX NAME ) 
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RN 474687-77-9 ZCAPLUS 

CN 9H-Carbazole, 3, 6-dibromo-9-dispiro [9H-f luorene-9, 9' (10 'H) - 

anthracene-10*, 9 1 ! -[9H] f luoren] -2 ' -yl- (9CI) (CA INDEX NAME) 




RN 
CN 



474687-79-1 ZCAPLUS 

Dispiro[9H-f luorene-9, 9' (10'H) -anthracene-10 ', 9 ' »- [9H] fluoren]-2'- 
amine, N,N-bis (4-bromophenyl) - (9CI) (CA INDEX NAME) 
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RN 474687-89-3 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 » , 9 ' '- [9H] fluorene] , 

2', 2" * '- ( [1, l , -biphenyl]-4,4'-diyldi-2, 1-ethenediyl ) bis- (9CI) (CA 
INDEX NAME) 




RN 474687-90-6 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' ( 10 ' H) -anthracene-10 \ 9 ' »- [9H] fluorene] , 

2 ' , 2 ' " • - ( [1, 1 • : 4 ' , 1 ' '-terphenyl] -2 ' , 5 ' -diyldi-2, 1-ethenediyl ) bis- 
(9CI) (CA INDEX NAME) 
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CH= CH 




^ 



RN 
CN 



474687-93-9 ZCAPLUS 

Dispiro [9H-fluorene-9, 9* (10 'H) -anthracene- 10 ' , 9 ' '-[9H] fluorene] , 
2'-[2-(9-phenanthrenyl)ethenyl]- (9CI) (CA INDEX NAME) 




CH= CH 




RN 
CN 



474687-95-1 ZCAPLUS 

Dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) -anthracene-10 ' , 9 " - [ 9H] fluorene] , 
2'-(2,2-diphenylethenyl)- (9CI) (CA INDEX NAME) 
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CH=CPh2 



^ ^ 



RN 

CN 



474687-97-3 ZCAPLUS 

Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9 ' '- [9H] fluorene] , 
2'-[4,4' '-bis (2, 2-diphenylethenyl) [1,1' :3M' * -terphenyl] -5 ' -yl] 
(9CI) (CA INDEX NAME) 




RN 474688-01-2 ZCAPLUS 

CN Dispiro [ 9H-f luor.ene-9, 9' (10'H) -anthracene-10 9 ' '- [9H] fluorene] , 

2' - (10- [1, 1' :2',1" -terphenyl] -2-yl-9-anthracenyl) - (9CI) (CA INDEX 
NAME) 
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RN 474688-04-5 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9 ' '- [9H] fluorene] , 

2',6*-bis[10-(2-naphthalenyl)-9-anthracenyl]- (9CI) (CA INDEX NAME) 




RN 474688-09-0 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 * , 9 * '- [9H] fluorene] , 
2'- (9, 10-di-l-naphthalenyl-2-anthracenyl) - (9CI) (CA INDEX NAME) 
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RN 
CN 



474688-10-3 ZCAPLUS 



Dispiro[9H-fluorene-9, 9* (10 'H) -anthracene-10 ' , 9 ' '-[9H] fluorene] , 
2',6'-bis[9,10-bis( [1/ 1 ' -biphenyl] -2-yl) -2-anthracenyl] - (9CI) 



INDEX NAME) 



(CA 








RN 474688-11-4 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9 1 '- [9H] fluorene] , 
2 ' , 6'-bis (9, 10-diphenyl-2-anthracenyl) - (9CI) (CA INDEX NAME) 
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474688-12-5 ZCAPLUS 

Dispiro [ 9H-f luorene-9, 9 ' ( 10 • H) -anthracene-10 ' , 9 ' ' - [ 9H] f luorene] , 
2', 6'-bis[9 / 10-bis(2-naphthalenyl)-2-anthracenyl]- (9CI) (CA INDEX 
NAME) 




474688-13-6 ZCAPLUS 

[1, 1 '-Biphenyl] -4, 4 '-diamine, N- [3-dispiro [ 9H-f luorene-9, 9 * (10*H) - 
anthracene-10' , 9' '- [9H] f luoren] -2 ' -yl-10- ( l-phenyl-lH-benzimidazol-2- 
yl) -9-anthracenyl] -N, N' , N' -triphenyl- (9CI) (CA INDEX NAME) 
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RN 474688-14-7 ZCAPLUS 

CN Benzoxazole, 2- [4- [10- (4-dispiro [9H-f luorene-9, 9' (10 »H) -anthracene- 
1 0 ' , 9 " - [ 9H] f luoren] -2 * -ylphenyl ) -9-anthracenyl ] phenyl ] - ( 9CI ) (CA 
INDEX NAME) 
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— 



RN 474688-15-8 ZCAPLUS 

CN 9-Anthracenamine, 3-dispiro [ 9H-f luorene-9, 9 1 (10'H) -anthracene- 

10' ,9' '- [9H] fluoren]-2'-yl-N,N-diphenyl-10- ( 1-phenyl-lH-benzimidazol- 
2-yl)- (9CI) (CA INDEX NAME) 




RN 474688-16-9 ZCAPLUS 

CN 2, 2 '-Bithiophene, 5, 5 ' * - (2-dispiro [ 9H-f luorene-9, 9 ' (10 'H) -anthracene- 
10 ' , 9 1 1 - [ 9H] f luoren] -2 ' -yl-9, 10-anthracenediyl) bis [5 ' -phenyl- (9CI ) 
(CA INDEX NAME) 



Thompson 10/718,083 



Page 34 



Ph 




Ph 



RN 474688-17-0 ZCAPLUS 

CN 2,2*-Bithiophene, 5, 5 ' 1 - [ (2-dispiro [ 9H-f luorene-9, 9 ' ( 10 1 H) - 

anthracene-10 * , 9 ' 1 - [ 9H] f luoren] -2 1 -yl-9, 10-anthracenediyl) di-4, 1- 
phenylene]bis [5' -phenyl- (9CI) (CA INDEX NAME) 
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Ph 
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RN 474688-18-1 ZCAPLUS 

CN lH-Benzimidazole, 2- [4- [7-dispiro [9H-f luorene-9, 9 1 (10 T H) -anthracene- 
10 1 , 9 ' T - [ 9H] f luoren] -2 ? -yl-9, 10-bis [ 4- ( 5 f -phenyl [2 , 2 » -bithiophen] -5- 
yl ) phenyl ] -2-anthracenyl] phenyl ] -1-phenyl- (9CI) (CA INDEX NAME) 



Thompson 10/718,083 



Page 37 



PAGE 1-A 



Ph 
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RN 474688-19-2 ZCAPLUS 

CN 2, 2'-Bithiophene, 5- [ 4- ( 1 0-dispiro [ 9H-f luorene-9, 9 ' ( 10 'H) -anthracene- 
1 0 ' , 9 " - [ 9H] f luoren] -2 » -yl-9-anthracenyl ) phenyl ] -5 ' -phenyl- ( 9CI ) 
(CA INDEX NAME) . 




RN 474688-20-5 ZCAPLUS 
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CN lH-Benzimidazole, 2- [ 4- [ 10-dispiro [9H-f luorene-9, 9 1 ( 10 ' H) -anthracene- 
10 \ 9 " - [ 9H] f luoren] -2 ' -yl-9- [ 4- (5 * -phenyl [2,2' -bithiophen] -5- 
yl)phenyl]-2-anthracenyl]phenyl]-l-phenyl- (9CI) (CA INDEX NAME) 




RN 474688-21-6 ZCAPLUS 

CN 2, 2 1 -Bithiophene, 5- ( 10-dispiro [ 9H-f luorene-9, 9 * ( 10 ' H) -anthracene- 
10', 9' '-[9H]fluoren]-2'-yl-9-anthracenyl)-5'-phenyl- (9CI) (CA 
INDEX NAME) 




RN 474688-22-7 ZCAPLUS 



Thompson 10/718, 083 



Page 40 



CN Thiophene, 2- ( 10-dispiro [ 9H-f luorene-9, 9 T (10 f H) -anthracene-10 1 , 9 ■ 
[9H] fluoren] -2 ? -yl-9-anthracenyl ) -5-phenyl- (9CI) (CA INDEX NAME) 




RN 474688-23-8 ZCAPLUS 

CN 2, 2 ? ~Bithiophene, 5, 5 '-bis (dispiro [ 9H-f luorene-9, 9 f (10 f H) -anthracene- 
10 1 , 9' T -[9H]fluoren]-2'-yl)- (9CI) (CA INDEX NAME) 




RN 474 688-25-0 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9 ! (10 f H) -anthracene- 10 ■ , 9 1 T — [ 9H ] fluorene] , 

2 T - [10- (2, 2-diphenylethenyl) -9-anthracenyl] - (9CI) (CA INDEX NAME) 
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CPh 2 



^ 



RN 474688-26-1 ZCAPLUS 

CN lH-Benzimidazole, 2- ( 10-dispiro [ 9H-f luorene-9, 9 * ( 10 ' H) -anthracene- 

10' , 9' *- [9H] fluoren] -2 ' -yl-9-anthracenyl) -1-phenyl- (9CI) (CA INDEX 
NAME) 




RN 474688-27-2 ZCAPLUS 

CN lH-Benzimidazole, 2- [10- (4-dispiro [9H-f luorene-9, 9' ( 10 * H) -anthracene- 
10 ' , 9 * ' - [ 9H] fluoren] -2 ' -ylphenyl) -9-anthracenyl ] -1-methyl- ( 9CI ) 
(CA INDEX NAME) 
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RN 474688-29-4 ZCAPLUS 

CN Quinoxaline, 6- (10-dispiro [ 9H-f luorene-9, 9' ( 10 1 H) -anthracene- 10 ' , 9 ' *- 
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RN 474688-30-7 ZCAPLUS 

CN lH-Benzimidazole, 2- [4- (10-dispiro [9H-f luorene-9, 9 ' ( 10 ' H) -anthracene- 
10', 9' '-[9H] fluoren]-2'-yl-9-anthracenyl)phenyl]-l-phenyl- (9CI) 
(CA INDEX NAME) 




RN 474688-31-8 ZCAPLUS 

CN lH-Benzimidazole, 2- ( 10-dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) -anthracene- 

10', 9' *-[9H]fluoren]-2*-yl-9-anthracenyl)-l-methyl- (9CI) (CA INDEX 
NAME) 
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RN 474688-32-9 ZCAPLUS 

CN lH-Benzimidazole, 2, 2 ' - [ (2-dispiro [ 9H-f luorene-9, 9 1 ( 10 • H) -anthracene- 
10 ' , 9 1 ■ - [ 9H] f luoren] -2 ' -yl-9, 1 O-anthracenediyl) di-4 , 1- 
phenylene]bis [1-phenyl- (9CI) (CA INDEX NAME) 




Ph 

/ 



Thompson 10/718,083 



Page 45 



PAGE 2 -A 




RN 474688-33-0 ZCAPLUS 

CN lH-Benzimidazole, 2- [ 10- (4-dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) -anthracene- 
10' , 9' '- [9H] f luoren] -2 1 -ylphenyl) -9-anthracenyl ] -1-phenyl- (9CI) 
(CA INDEX NAME) 








RN 474688-34-1 ZCAPLUS 

CN lH-Benzimidazole, 2- [4- (10-dispiro [9H-f luorene-9, 9 ' ( 1 0 1 H) -anthracene- 
1 0 ' , 9 ' ' - [ 9H] f luoren] -2 * -yl-9-anthracenyl ) phenyl ] -1-methyl- ( 9CI ) 
(CA INDEX NAME) 
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RN 474688-35-2 ZCAPLUS 

CN Quinoxaline, 2- [4- (10-dispiro [9H-f luorene-9, 9' ( 10 ' H) -anthracene- 
10 » , 9 * ' - [ 9H] f luoren] -2 ' -yl-9-anthracenyl ) phenyl ] -3-phenyl- ( 9CI ) 
(CA INDEX NAME) 




RN 474688-36-3 ZCAPLUS 

CN lH-Benzimidazole, 2- [ 4- [ 10- ( 4-dispiro [9H-f luorene-9, 9 ' (10'H)- 

anthracene-10 ' , 9 " - [ 9H] f luoren] -2 * -ylphenyl ) -9-anthracenyl ] phenyl ] -1 
phenyl- (9CI) (CA INDEX NAME) 
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— ^ 



RN 474688-37-4 ZCAPLUS 

CN lH-Benzimidazole, 2- [4- [10- (4-dispiro [9H-f luorene-9, 9 ' (10'H)- 

anthracene-10' , 9' '- [9H] fluoren] -2 1 -ylphenyl) -9-anthracenyl ] phenyl ] -1 
methyl- (9CI) (CA INDEX NAME) 




RN 474688-38-5 ZCAPLUS 

CN Quinoxaline, 6, 6 ' - (2-dispiro [ 9H-f luorene-9, 9 • ( 10 ' H) -anthracene- 
10 ' , 9 ' ' - [ 9H] fluoren] -2 1 -yl-9, 10-anthracenediyl) bis [2, 3-diphenyl- 
(9CI) (CA INDEX NAME) 



Thompson 10/718,083 



Page 




RN 474688-39-6 ZCAPLUS 

CN Benzothiazole, 2- (4-dispiro [9H-f luorene-9, 9' ( 10 ' H) -anthracene- 
10', 9' '-[9H] fluoren]-2.' -ylphenyl)- (9CI) (CA INDEX NAME) 




RN 474688-40-9 ZCAPLUS 

CN Benzothiazole, 2- ( 10-dispiro [ 9H-f luorene-9, 9 * ( 10 ' H) -anthracene- 

10', 9' '-[9H]fluoren]-2 I -yl-9-anthracenyD- (9CI) (CA INDEX NAME) 
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RN 474688-41-0 ZCAPLUS 

CN Benzothiazole, 2-dispiro [ 9H-f luorene-9, 9 ' (10'H) -anthracene-10' , 9' 
[9H] fluoren] -2 * -yl- (9CI) (CA INDEX NAME) 




RN 474688-42-1 ZCAPLUS 

CN Benzothiazole, 2- [ 10- (4-dispiro [ 9H-f luorene-9, 9 ' (10 ' H) -anthracene- 
10 ', 9 * '- [9H] fluoren] -2 1 -ylphenyl ) -9-anthracenyl] - (9CI) (CA INDEX 
NAME) 
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RN 474688-43-2 ZCAPLUS 

CN Benzothiazole, 2- [ 4- ( 10-dispiro [ 9H-f luorene-9, 9 1 (10 'H) -anthracene- 
10* , 9' '- [9H] fluoren] -2 ' -yl-9-anthracenyl) phenyl] - (9CI) (CA INDEX 
NAME) 




RN 474688-44-3 ZCAPLUS 

CN Benzothiazole, 2, 2 1 , 2 * • , 2 ' ' ' -dispiro [9H-f luorene-9, 9 ' (10 ' H) - 

anthracene-10' , 9' * - [ 9H] f luorene] -2, 2 ' ',7,7' ' -tetrayltetrakis- (9CI) 
(CA INDEX NAME) 
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RN 474688-45-4 ZCAPLUS 

CN lH-Benzimidazole, 2, 2', 2", 2" * -dispiro [ 9H-f luorene-9, 9' (10'H) - 
anthracene-10* , 9' ' - [ 9H] f luorene] -2, 2 ' 1 ,1,1' ' -tetrayltetrakis [ 1- 
phenyl- (9CI) (CA INDEX NAME) 



Ph Ph 




RN 474688-46-5 ZCAPLUS 

CN Benzothiazole, 2 , 2 1 -dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) -anthracene- 
10 *, 9 "-[ 9H] f luorene] -2, 2 " -diylbis- (9CI) (CA INDEX NAME) 
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RN 474688-47-6 ZCAPLUS 

CN lH-Benzimidazole, 2, 2 ' -dispiro [9H-f luorene-9, 9' (10 'H) -anthracene- 

10 ' , 9' ' - [9H] fluorene] -2, 2 ' ' -diylbis [1-phenyl- (9CI) (CA INDEX NAME) 




Ph 



RN 474688-48-7 ZCAPLUS 

CN lH-Benzimidazole, 2, 2 ' - [2 • - [ 10- (2-naphthalenyl ) -9- 

anthracenyl] dispiro [ 9H-f luorene-9, 9 1 (10 'H) -anthracene- 10 1 , 9 ' ' - 
[9H] fluorene] -2,2' '-diyl] bis [1-phenyl- (9CI) (CA INDEX NAME) 
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RN 474688-50-1 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9' (10 'H) -anthracene-1 0 1 , 9 1 '- [9H] fluorene]- 
2' , 6 '-diamine, N, N' -di-l-naphthalenyl-N, N' -diphenyl- (9CI) (CA 
INDEX NAME) 
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RN 474688-52-3 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9 ' '- [9H] fluorene] - 
2, 2", 7', 7' '-tetramine, N, N, N' , N * , N' » , N' 1 , N' * * , N" • -octaphenyl- 
(9CI) (CA INDEX NAME) 




RN 474688-54-5 ZCAPLUS 

CN 9H-Carbazol-3-amine, 9-dispiro [ 9H-f luorene-9, 9 ' (10 'H) -anthracene- 
10 », 9 "-[ 9H] fluoren] -2 1 -yl-N-l-naphthalenyl-N-phenyl- (9CI) (CA 
INDEX NAME) 
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— 



N-Ph 




RN 474688-59-0 ZCAPLUS 

CN 9H-Carbazole, 9, 9 1 - (dispiro [ 9H-f luorene-9, 9 1 ( 10 ' H) -anthracene- 

10*,9"-[9H] fluorene]-2\ 6 ' -diyldi-4 , 1-phenylene) bis- (9CI) (CA 
INDEX NAME) 




RN 474688-61-4 ZCAPLUS 

CN Indolo [3, 2-b] carbazole, 5, 11-bis (dispiro [9H-f luorene-9, 9 1 (10'H)- 
anthracene-10' , 9' ' - [9H] f luoren] -2 * -yl) -5, 11-dihydro- (9CI) (CA 
INDEX NAME) 
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RN 474688-62-5 ZCAPLUS 

CN 9H-Carbazole, 9- (4-dispiro [ 9H-f luorene-9, 9 • (10'H) -anthracene-10 ' , 9 ' '- 
[9H]fluoren]-2'-ylphenyl)- (9CI) (CA INDEX NAME) 
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RN 474688-64-7 ZCAPLUS 

CN [l,l , -Biphenyl]-4,4*-diamine 7 N-dispiro [9H-f luorene-9, 9' (10'H)- 

anthracene-10' , 9' '- [9H] f luoren] -2 1 -yl-N, N' -diphenyl-N' - ( 10-phenyl-9- 
anthracenyl) - (9CI) (CA INDEX NAME) 
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RN 474 68 8-65-8 ZCAPLUS 

CN Indolo [3, 2-b] earbazole, 5, 11-bis (4-dispiro [ 9H-f luorene-9, 9» (10'H)- 
anthracene-10' , 9' '- [9H] fluoren] -2 ' -ylphenyl ) -5, 11-dihydro- (9CI) 
(CA INDEX NAME) 



PAGE 1-A 
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RN 474688-66-9 ZCAPLUS 

CN Indolo [3, 2-b] carbazole, 5-dispiro [ 9H-f luorene-9, 9 • ( 10 ' H) -anthracene- 
10', 9' , -[9H]fluoren]-2'-yl-5,ll-dihydro-ll-phenyl- (9CI) (CA INDEX 
NAME) 




^ ^ 



N Ph 



/ W 



RN 474 688-67-0 ZCAPLUS 
CN Indolo [3, 2-b] carbazole, 



5-dispiro [ 9H-f luorene-9, 9' ( 10 ' H) -anthracene- 



10' , 9"- [9H] fluoren]-2'-yl-5, 11-dihydro-ll- ( 1-naphthalenyl) - (9CI) 
(CA INDEX NAME) 
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RN 474688-68-1 ZCAPLUS 

CN Imidazo [1, 2-a] pyridine, 3-dispiro [ 9H-f luorene-9, 9 ' ( 1 0 ' H) -anthracene- 
10', 9' '-[9H]fluoren]-2'-yl-2-phenyl- (9CI) (CA INDEX NAME) 




^ ^ 



RN 474688-69-2 ZCAPLUS 

CN Imidazo [1, 2-a] pyridine, 3, 3 ' -dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) - 
anthracene-10' , 9' ' - [9H] fluorene] -2 * , 6'-diylbis [2-phenyl- (9Ci; 
INDEX NAME) . 



(CA 
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IT 474687-62-2P 474687-68-8P 474687-70-2P 
474687-74-6P 474687-77-9P 474687-79-1P 
474687-82-6P 474687-85-9P 474687-87-1P 
474687-88-2P 

( double- spiro org. compds . and electroluminescent devices using 
them) 

RN 474687-62-2 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9' (10 'H) -anthracene-10 * , 9 ' [9H] fluorene] , 
2'-bromo- (9CI) (CA INDEX NAME) 




RN 474687-68-8 ZCAPLUS 

CN Dispiro [9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9 • '- [9H] fluorene] , 
2 ' , 6'-dibromo- (9CI) (CA INDEX NAME) 
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RN 474687-70-2 ZCAPLUS 

-CN Dispiro [ 9H-f luorene-9, 9 r ( 1 0 1 H) -anthracene-10 1 , 9 1 f - [9H] f luorene] -2 T - 
carboxaldehyde (9CI) (CA INDEX NAME) 




RN 474687-74-6 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9 f (10 T H) anthracene 10 ' , 9 ' f - [9H] fluorene] , 
2 f - (10-bromo-9-anthracenyl) - (9CI) (CA INDEX NAME) 
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RN 474687-77-9 ZCAPLUS 

CN 9H-Carbazole, 3, 6-dibromo-9-dispiro [9H-f luorene-9, 9 ' (10'H)- 

anthracene-10' , 9' '- [9H] f luoren] -2 ' -yl- (9CI) (CA INDEX NAME) 




CN Dispiro [ 9H-f luorene-9, 9 ' (10 ' H) -anthracene-10 ' , 9 ' * - [9H] f luoren] -2 1 - 
amine, N, N-bis ( 4-bromophenyl ) - (9CI) (CA INDEX NAME) 
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RN 474687-82-6 ZCAPLUS 

CN Boronic acid, dispiro [9H-f luorene-9, 9 * (10 'H) -anthracene-10 ' , 9 ' ' - 
[9H] fluoren]-2'-yl- (9CI) (CA INDEX NAME) 




RN 474687-85-9 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9' (10 'H) -anthracene-10' , 9' '- [9H] fluorene] , 
2'- (9-anthracenyl) - (9CI) (CA INDEX NAME) 
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RN 474687-87-1 ZCAPLUS 

CN 9H-Carbazole, 9-dispiro [ 9H-f luorene-9, 9 ' ( 10 1 H) -anthracene- 10 » , 9 ' 1 - 
[9H] fluoren]-2'-yl- (9CI) (CA INDEX NAME) 




RN 474687-88-2 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9 » ( 10 ' H) -anthracene-10 ' , 9 1 1 - [ 9H] f luoren] -2 1 - 
amine, N, N-diphenyl- (9CI) (CA INDEX NAME) 
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NPh2 



IT 474687-91-7P 474687-92-8P 474687-94-0P 

474687- 96-2P 474687-98-4P 474687-99-5P 

474688- 00-1P 474688-02-3P 474688-03-4P 
474688-05-6P 474688-06-7P 474688-07-8P 
474688-08-9P 474688-24-9P 474688-49-8P 
474688-51-2P 474688-53-4P 474688-55-6P 
474688-56-7P 474688-57-8P 474688-58-9P 
474688-60-3P 

(double-spiro org. compds . and electroluminescent devices using 
them) 

RN 474687-91-7 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9' (10'H) -anthracene-10 ' , 9 ' '- [9H] fluorene] , 
2», 2' ' ' '- (9, 10-anthracenediyl)bis- (9CI) (CA INDEX NAME) 
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RN 
CN 



474687-94-0 ZCAPLUS 

Dispiro [9H-fluorene-9, 9' (10'H) -anthracene-10 1 , 9 ' [9H] fluorene] , 
2\7'-bis(2,2-diphenylethenyl)- (9CI) (CA INDEX NAME) 
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RN 474687-96-2 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9' (10 'H) -anthracene-10 ' , 9 • '- [9H] fluorene] , 
2 '- [4- (2, 2-diphenylethenyl) phenyl] - (9CI) (CA INDEX NAME) 




CH= CPh2 



RN 474687-98-4 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9' (10'H) -anthracene-10 ', 9 ' '- [9H] fluorene] , 
2 '- (10-phenyl-9-anthracenyl) - (9CI) (CA INDEX NAME) 
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RN 474687-99-5 ZCAPLUS 

CN Dispiro[9H-fluorene-9, 9' (10'H) -anthracene- 10 ' , 9 ' '- [9H] fluorene] , 
2 * - [10- (2-naphthalenyl) -9-anthracenyl] - (9CI) (CA INDEX NAME) 




RN 474688-00-1 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9' (10'H) -anthracene-10 ' , 9 ' '- [9H] fluorene] , 

2'-(10-[l, l'-biphenyl]-2-yl-9-anthracenyl) - (9CI) (CA INDEX NAME) 
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^ ^ 



RN 474688-02-3 ZCAPLUS 

CN Dispiro [9H-f luorene-9, 9' (10'H) -anthracene-10 1 , 9 1 '- [9H] f luorene] , 
2*-(10-[l,l» :3*,l"-terphenyl]-5'-yl-9-anthracenyl)- (9CI) (CA 
INDEX NAME) 




RN. 474 688-03-4 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) -anthracene-10 • , 9 ' • - [ 9H] f luorene] , 
2', 6'-bis(10-phenyl-9-anthracenyl)- (9CI) (CA INDEX NAME) 
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RN 
CN 



474688-06-7 ZCAPLUS 

Dispiro[9H-fluorene-9, 9' (10'H) -anthracene-10 ' , 9 ' •- [9H] fluorene] , 
2 ' - (9, 10-di-2-naphthalenyl-2-anthracenyl) - (9CI) (CA INDEX NAME) 
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RN 474688-07-8 ZCAPLUS 

CN Dispiro [9H-fluorene-9, 9' (10'H) -anthracene- 10 ' , 9 1 •- [9H] fluorene] , 

2'- [9, 10-bis ( [1, l'-biphenyl]-2-yl) -2-anthracenyl]- (9CI) (CA INDEX 
NAME) 




RN 474688-08-9 ZCAPLUS 

CN Dispiro [9H-fluorene-9, 9' (10'H) -anthracene-10 1 , 9 ' '- [9H] fluorene] , 
2'-[9,10-bis( [1,1* :3M' '-terphenyl] -5'-yl) -2-anthracenyl] - (9CI) 
(CA INDEX NAME) 
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RN 474688-24-9 ZCAPLUS 

CN Dispiro [9H-fluorene-9, 9' (10'H) -anthracene-10 1 , 9' '- [9H] fluorene] , 
2 '-[9, 10-bis ( [1,1' :2\1' * -terphenyl ] -2-yl) -2-anthracenyl] - (9CI) 
(CA INDEX NAME) 



Ph 




RN 474688-49-8 ZCAPLUS 

CN Dispiro [ 9H-f luorene-9, 9 • ( 10 * H) -anthracene-10 * , 9 1 ' - [ 9H] f luoren] -2 ' - 
amine, N-l-naphthalenyl-N-phenyl- (9CI) (CA INDEX NAME) 




474688-51-2 ZCAPLUS 

Benzenamine, 4-dispiro [ 9H-f luorene-9, 9' (10 'H) -anthracene- 10 ' , 9 ' »- 
' [9H]fluoren]-2'-yl-N,N-diphenyl- (9CI) (CA INDEX NAME) 




NPh2 



474688-53-4 ZCAPLUS 

[1,1' -Biphenyl ] -4, 4 1 -diamine, 2-dispiro [ 9H-f luorene-9, 9 ' ( 10 ' H) - 
anthracene- 10 ' , 9 " - [9H] f luoren] -2 ' -yl-N, N, N' , N' -tetraphenyl- ( 9CI ) 
(CA INDEX NAME) 
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RN 474688-55-6 ZCAPLUS 

CN [1, l'-Biphenyl]-4 / 4 ' -diamine, N-dispiro [ 9H-f luorene-9, 9 ' (10'H)- 

anthracene-10 1 , 9' '- [9H] f luoren] -2 * -yl-N, N\ N' -triphenyl- (9CI) (CA 
INDEX NAME) 




NPh2 



RN 474688-56-7 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- (diphenylamino) phenyl] -N-dispiro [9H- 

f luorene-9, 9* (10 'H) -anthracene-10 ' , 9 1 ' -[ 9H]f luoren] -2 1 -yl-N' , N' - 
diphenyl- (9CI) (CA INDEX NAME) 
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NPh2 



RN 474 688-57-8 ZCAPLUS 

CN Benzenamine, 4- (2-dispiro [ 9H-f luorene-9, 9 * ( 10 ' H) -anthracene- 10 ' , 9 ' ' 
[9H] fluoren] -2 ' -ylethenyl) -N, N-diphenyl- (9CI) (CA INDEX NAME) 




NPh2 



RN 474 68 8-58-9 ZCAPLUS 

CN Benzenamine, 4- (10-dispiro t 9H-f luorene-9, 9' ( 1 0 ' H) -anthracene- 10 ' , 9 1 
[9H] fluoren] -2' -yl-9-anthracenyl ) -N, N-diphenyl- (9CI) (CA INDEX 
NAME) 
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RN 474688-60-3 ZCAPLUS 

CN 9H-Carbazole-3, 6-diamine, 9-dispiro [ 9H-f luorene-9, 9 ' ( 10 1 H) - 

anthracene- 1 0 ' , 9 ' • - [ 9H] f luoren] -2 ' -yl-N, N ' -di-l-naphthalenyl-N, N ' - 
diphenyl- (9CI) (CA INDEX NAME) 




IT 474687-62-2D, derivs. 474687-68-8D, derivs . 
474687-72-4 474687-74-6D, derivs. 
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474687- 


-77- 


-9D, derivs . 


474687-79-1D, derivs. 
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474688- 
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474688- 
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474688 


-15 
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474688 
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474688- 
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474688 
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-9 


474688- 
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474688- 
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474688- 


-37- 


-4 


474688- 


-38- 


-5 


474688- 


■39- 


•6 


474688- 


-40- 


-9 


474688- 


-41- 


-n 


474688- 


•42- 
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474688- 


-43- 
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-44- 
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( double 


-spiro org. 


compds . and 


electrolui 


them) 















IT 474687-62-2P 474687-68-8P 474687-70-2P 
474687-74-6P 474687-77-9P 474687-79-1P 
474687-82-6P 474687-85-9P 474687-87-1P 
474687-88-2P 

(double-spiro org. compds. and electroluminescent devices usinq 
them) 

IT 474687-91-7P 474687-92-8P 474687-94-0P 

474687- 96-2P 474687-98-4P 474687-99-5P 

474688- 00-1P 474688-02-3P 474688-03-4P 
474688-05-6P 474688-06-7P 474688-07-8P 
474688-08-9P 474688-24-9P 474688-49-8P 
474688-51-2P 474688-53-4P 474688-55-6P 
474688-56-7P 474688-57-8P 474688-58-9P 
474688-60-3P 

(double-spiro org. compds. and electroluminescent devices using 
them) 
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